Perovskite-type manganites have various electronic and magnetic properties by changing their compositions and temperature. It is known that an La 0.6 Sr 0.4 MnO 3 thinˆlm has a half metallic property, which is expected for the application to magnetic tunneling junctions. To obtain a yield rate of a TMR device accompanied with high-performance of a TMR eŠect, a single magnetic domain should be made in a La 1-x Sr x MnO 3 thinˆlm. Photoelectron emission microscopy (PEEM) is a powerful tool to directly perform spatial mapping of magnetic domains, combining with using synchrotron radiation beam. We can obtain useful images in terms of a element-selective electronic structure and/or a magnetism.
Perovskite-type manganites have various electronic and magnetic properties by changing their compositions and temperature. It is known that an La 0.6 Sr 0. 4 MnO 3 thinˆlm has a half metallic property, which is expected for the application to magnetic tunneling junctions. To obtain a yield rate of a TMR device accompanied with high-performance of a TMR eŠect, a single magnetic domain should be made in a La 1-x Sr x MnO 3 thinˆlm. Photoelectron emission microscopy (PEEM) is a powerful tool to directly perform spatial mapping of magnetic domains, combining with using synchrotron radiation beam. We can obtain useful images in terms of a element-selective electronic structure and/or a magnetism.
We have performed the direct observation of magnetic domain structures on the microstructures of the La 0.6 Sr 0.4 MnO 3 thinˆlms using photoelectron emission microscope with synchrotron radxation in order to clarify their magnetic domain formations. The magnetic domain formation depends on a subtle balance between the step-induced uniaxial anisotropy and the shape anisotropy. We reveal that a cooperative eŠect between the step-induced uniaxial and shape anisotropies makes a single magnetic domain in a patterned LSMO thinˆlm on the micron scale. On the contrary, the competitive eŠect generates a multi-magnetic domain.
Thisˆndings provides useful information on the improvement of TMR devices in La 1-x Sr x MnO 3 thinˆlms epitaxialy fabricated on a substrate with step structures. which has a step and terrace structure parallel to the longitudinal direction in the thinˆlms 5 mm10 mm in size.
. 背景と研究目的
We observed magnetic multi-domain (single domain) structure in zero magneticˆeld after applying a magneticˆeld perpendicular (parallel) to the step structure. Fig. 3 Comparison of magnetic domains after applying a magneticˆeld parallel (a) and perpendicular (b) to the step structures, which run parallel to the lateral side, in which magnetic multi-domains appear. Fig. 4 In‰uence of a shape anisotropy on the magnetic domain structures. In the thinˆlm without a shape anisotropy (a) and with a shape anisotropy less than the aspect ratio of 14 (b), a magnetic multi-domain structure appears. 
